Two Sawada-Kotera-like equations are introduced by the generalized bilinear operators Dp associated with two prime numbers p = 3 and p = 5, respectively. Rational solutions of the two presented Sawada-Kotera-like equations are generated by searching polynomial solutions of the corresponding two generalized bilinear equations.
Introduction
Japan's famous mathematician and physicist Ryogo Hirota proposed the bilinear derivative method, 1 and defined a new kind of differential operators -Hirota bilinear operators, as follows: ∂t n f (x + x , t + t )g(x − x , t − t )| x =0,t =0 .
If an equation is written as a bilinear equation, many kinds of solutions of this equation can be generated, such as the (2+1) 
where the α s p satisfies
and 28 Rogue wave solutions also belong to a class of rational solution, the studies of rational solution are as important and practical as the other forms of soliton solutions.
29-31
In this paper, we will consider the cases of generalized bilinear operators with prime numbers p = 3 and p = 5, and the fifth-order evolution equation SK equation 32, 33 
For this equation, the following (2+1)-dimensional Sawada-Kotera equation
developed from two KdV equations was originally proposed by B. G. Konopelchenko and V. G. Dubrovsky. When u(x, y, t) ≡ u(x, t), the Eq. (5) evolves into the Eq. (4). In this paper, from Hirota bilinear operators (1), we would like to introduce two SK-like equations by the generalized bilinear operators based on prime numbers p = 3 and p = 5. Then we will consider rational solutions of the two SK-like equations based on the polynomial solutions of the associated generalized bilinear equations respectively.
Two SK-Like Equations
Based on Hirota operators (1), under the variable transformation u(x, t) = −2(ln f ) xx , the bilinear form of SK equation (4) is as follows:
Based on the generalized bilinear operators, an extended bilinear form of SK equation (4) with prime number p = 3 is as follows:
where 
Based on Bell polynomial theories, 20, 21, 35 by a dependent variable transformation we directly find that the generalized bilinear equation (7) is linked to a SK-like equation as follows:
Under the dependent variable transformation (9), the generalized bilinear equation (8) is linked to another SK-like equation as follows:
3. Rational Solutions of Eq. (10) Case (1). Degree (f, x, t) = (6, 1) In order to cast about for polynomial solutions of (7), we work with the computer algebra system. There is a polynomial solution with symbolic computation
to (7) . Two classes of polynomial solutions to (7) are generated 
and
and two classes of rational solutions to (10) are given
where p = 625c A special solution of (15) with
is given by u(x, t) = − (5x + 1)
The solutions in (18) are depicted in Fig. 1 .
Case (2) . Degree (f, x, t) = (6, 2) When 0 ≤ i ≤ 6, 0 ≤ j ≤ 2, the polynomial solution becomes
to (7). Furthermore, two classes of polynomial solutions to (7) are generated
where ξ = 115200c 
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A special solution of (22) with
is given by
where
The solutions in (25) are depicted in Fig. 2 . 
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Rational solutions to two Sawada-Kotera-like equations
Rational Solutions of Eq. (11)
About the polynomial solutions to (8), we work with the computer algebra system and make
One class of rational solution to (11) is
where p = 2430000c 
is given by The solutions in (29) are depicted in Fig. 3 .
Discussion and Conclusions
Based on the generalized bilinear operators (2), two extended SK-like equations with p = 3 and p = 5 are generated, respectively. By using symbolic computation, two classes of rational solutions to (10) and one class of rational solution to (11) are generated.
